® B S 8* fx (J P) © 1$ If fct} SB 1^ g§ 

©&m<&Wt&m (A) 166556 

©Int. CI. 4 /frtKM# ¥58:1^(1989)6 ^305 
H 01 L 29/46 H-7638- 5F 
21/28 3 0 1 H-7638-5F 
29 / g0 F-8122-5F mmn& j£ff;ft SfeB^gfr 2 (j 5j) 

S3 0S62- 323981 
©tti 0 &S62(1987)12/§23B 



@3£ 


m 




& 3fe A 




tfeS^ttBSS? 


©2i§ 


m 






JCGCfFPft EE** EBtfBte 4TI.6 S3& 




©3£ 


18 




tK BB ft 


^tBS$HFrfj3le8S*ai 1 T@280#jfc 




@3£ 


IS 


* 


tt s ng » £. 


JtOSfSS^rfOT^g 1 TS280§ifc 




©m 




A 




aCfiORWBBE^BBKM^ 4 Tg 6 




©ft 


a 


A 




#145 





^ $ 

1 . & 09 0 « ft 

n & G a A s * - A & Wi & & & & * <D & J&ft & 

1. n^GaAs)B±^>4<i:^Iva?7C5R394 

v m5tm * 3-*r*r a g e m &st& $ 

& 7U 3& *± G e , Si, S n^^^UTe, So, 
S-e&*n!2GaAs*-Ai4t&re. 

3. WSlPSajRCO^ra^lJSffEttflDnjHGaAatfe 

istsic&ttT. ±avi»5c*w:. p, as, 

SbTi6*nl!GaAs*-Att1Bfg. 

4. nlGa AslSilCHJl^JiLt, I n JW X 
ttIY»5c*ft*lMiVI«7C3»«rfr^'r*I n /B 

13 2 a t u r v mitm & -a^-r a g a <y 



$> * vm± * <d m it & m . a it & m & <> a < 1 1, 

« U & , In<Ofit^JKJrr. * t> G e CD Rfi 

Wfc-r* n^G a A s;*-Att«ffiODBJ&;frSfi. 
3,. fti84>tt«l&aBig9 

*%«8ttnSG a A s K#-r*Jt-AtttatfiK 

ffi y . «Kffitt*ffitfcTq*«tt#&<. Aa (7 
;u S - * A ) *a>ia * *&« K&*a prffefcftflito 
iii KM**" S . 

t£3fc<Z>;*---Attfliffii:i,TH, — &t$ic A u / 
Ni/AuGo (^/-^/^r^tz/^.^^i/v-^ 
A £ ) ft* ffl I* 6 ft ? & . $1 , V rj y k • 
Xt 1 — h • x 1/ ^ ha-^X, g|25#, 1982^, 
9J 1 0 6 3 - 1 0 6 5 I (Solid State 
Electronics, Vofl.25,ppl063~ 1065 
( 1 9 8 2 )) K tS V) * Marshall I.Nathan&tf 
Nordehal Heib lua iZ <fc S TAn Improved AuGe 
Ohaic Contact To n-CaAsJ 4: gfl -6 :£ ififc *> V* 



"281- 




00 , GaAs MESFET (Metal-Seniconductor 
Field Effect Transistor) ^ © G a A s i£ t£ # 

G a A s -h tC ± 5e CO H# H« & & # b , AuGe 

£-3t<o#i&ia& ( 3 5 6-c) ^iioiijj-ciai&a 

t4. :<0)»S!iIi:J:O'CGa AsfcAuGeS: 

£ <fc u , -ew^^aa-c^^ii^ki/fcGaAa 

*P K CD G e & 3-*T 5 -tir * . - "5 0 T ttt f€ - 

tafii^AflSr^^fc*^. »ic««i§ia0ai<y 
<t<^6n4Afl-Au ( a - ;i/ 

w s i i , t i N^s ilMicliat * . 

x v * & # ts 3f # <& y , Hfi^ttcn^fiDifl 

/8 * . C <B # & & 5: , InCOfift^J^Ji 
T^^ffflcO^^SI, 03A.tfl#~lOOti>eDrtfl<D 

&<D * & \.* * &&mMtfMj$.Z ft Z . 

r £ T n §2 G a A s .kKtaffi£fl3j&-r*©<£ 

& t> • 

^<4. SB 1 H 1 2 <& I n jQlt&jlkniZ &m 
(OnlGaAs^^ltl;, G a A s J; IJ flfiffl: 
IBC/J^lW nGa Ai^6*fflllt«. w <D 
InGaAsffllCl*£B2Mia4>ae£&ffl. 09 
I* G e - P , Ga-Aa f Go-Sb£-ifc(8 — 



HI ¥1-166556 (2) 
u - ? ) k <fc y „ m a tt <& ,a -c r»i a # * -o it . 
cis^^^tfcOcfc ^ * -T * a a & ) 

Au^A&ffli^t-^yf taioaj^ii. * - 

A tti <Z> £ft # {b , ¥ *fl tt CD & 3 , A fl ffiWtWfflS 

ffittaaattoraa^ftofc. 

ft tt « /j% a < • «io?«tt^Afft*y. 

Afi*cr)ffl£8?*a%#£r;&y, & ^ 8 iQ <D 3 A. 

c a a £ & m -t * ^ «> v> # a j 

JiffiBttti, ®10ICitjD<n|GaA 3 |g 
1 1 ± C $S 1 JS 1 2hUTI nife-SVUiGaAs 

flU^Ge, Si, Sn, T e , So, S £ I n CD 

£ P , As, S b £ CO^ife & , »3)8l4i:Ut 
tf Itt & A . # T i , Mo, W , Ta f Hf 

a5>tf»IK-r*fc«K »Kt^««iiiS«)n* 33! 
InGaAsJglSfcfc*. *feSJl«l 2© 
I n/BCIV&TC^XttVr&TtSS. S i , 

Ge, SnXliTa, Se, S^^I4ftTl<« 

I nG a A slB 1 5 fiD i fig C ft A T . 05 2 # 1 3 
G e i: V»5c*©^±JBlCttI n - gS # * & 
^Geja^^r^^y^^ifc&fcfcatf, & 6 ft* 

ii«>a3Wkiiin^6iifcK^^att* bp *> . p. 

A sftitMiS bi:ioTl31{»5*ln* ^ G e 

83ai4ffM&ftaai*affiatc£ 
&mmi&® t u t cd fc&j&jfc fer . a a & a 

UTtt. T i , Mo, W, Ta, H f £ ffl I* * . 
$fc;iniD0>&<t;&TiSi*, M o S i i , 
WSii.TaSii, Hf Si» ^^», aitja 
T i N , MoN, W N , T a N , H f N ^ jj] 



-282- 



ia£*8BBli!BlJJl 101 n & & ti l£ I n & flf 

PA £ ft /S & <5 v> ** i n * CO & ft . 33 <fc & m v 
^ J: d K /> < t *> G e <o f& .6 JGl T & /H n * . 

^4tt?iK?fHit±ii^^e i o o»aasfl!>fiii*nn"e« 

4 ^ i h i: J: U , Ife <fc # 18 3 £ t tc ft 0 

JK-h ft £ «> * & . n^GaAs 1 Gah 
'J^lfc7tF(S«)/J\i^nM nGaAs J3 1 5 , 
n+Ge 1 6««»J«SftTAff<E*-Att18ffi 
A* - ?**. £fcAu£:ft/St±/m*#^GD-c, Afl 

^coffii8«^tosf«t»^^r&y, n m m ^ 

^JE&03 1 

(1) ¥*fi*SttG a A s &tfi 3 0 J; n ^ G a A a 
31 (*^'J7»|g3X10 17 ai" 1 , s i K — 
-?) , n + ^ G a A s 3 2 (*t'J7jfi^2x 

o or-75 o*c-c 1 # ~ s fin & aa- 

3 & * 3 . w^fffltCln^tifiS/WUInGaAa 
2X.10" B 0-Jr*»J, mffi<OC3Gt*5 0A 

(4) uv^v7Y-^«ftc<fcyig»agi4<JD-y- 

h^ffigP&BgTLL/, 18 V "Cn + iGa Asf^ 
n £ G- a A s 0) — SB <0 SB $ ft G aA s & X. 

y z im i m (d) ) . 

Afl/Ti^S 8 0 0 0 A/ 5 0 0 AS:Kffi 

& £ & . y 7 h*7»icj: y, y-stafii39 

£ Jf2 fi£ "T 4 . CflDfcftRlttfciy — x- K u -< v 
f5i©rf< vf K & A a/Ti tcJ:y 

J^-h l± HO & ffl ^ fcGaAsHESFETfc: "D^TtO^ 

T 64 ^, ^COffiGaAs^tttftlslSfttCffl^iCli: 
# nf Iffl -e * * . 
2 

^&#|10>(2) K £ TSI 1 JS 3 4 tC I n - 
T e (IttfiR Jfc 9 5 : 5a t % ) lOOA&ffl 




l$Ra¥l-18655G (3) 



1 0 1 » «■ ' 8 , S i K — y ) &J£fc^**i/-\>7l/$ 
0 fc * XA £ Jfl jgR-r 4 . c <D ft GaAa 

Lfc^JCN&ffi^-Cfc&o. ft K & jfc # 3 3 . 

y y $r 5 ^ -r - ft iff £ ffl v> r y - x & * v k u 

(a) ) , 

(2) &v *^±iz&wc 2 ? * 2 4 * $> z> 

t*l*Jlffi3K#lCJ;UftlJBa4 I n & 1 0 0 A 
& 3f U . Uct^2)!J35Gfl-Sb^AS 

Ifl /£ Jfc t± 3 : 1 & /B i> . te&KSB3;B36 
TiU 5 0 0 A»«Lf; (S1B9 (b) ) . 

(3) y - x • KU-f>ta*$3 7CD S 

»jv^77-f-stf icj;ijj»iata. Tit 

G e - S b^^©^SglJ^©Rft^^liC F* # 
X .<fc £ \* ^ <{ * 1/ # & & * I n /Bf (0 Rft 2c 

fc (®1H (o) ) . 

^ * , tSA6ifcffi^;ti6xiO" a Q-crf^^6 
, I niMi&T/H^*£ U *;/£tS 

# « W ic J: jMX , *-AtttBffier>&*AjfcJg£t/>* 
1 0 ~ 8 ~ 1 O^Q-afS&cO 

X t£3fc CO A u / N i/A uG efltflBtCJt^TfBfli 
£»£&fllbi&i*l8ffi&Q-C, Aa^CDggtR^IEfi: 

0»©Aty-h«ffiiiv - x- k 1/ v flus na 

*fc*%l!9t±n^G a A a. IC O ^ T St^CT * 
, n^GaACAa, n£|GaAaP*?(Ojfc3& 

fct**co^-c*>[a]$»co$&&A<&*. 
4 . 0 HS CO fiff id «e SI njj 

m3ia(i>jc55«ac05r-AttfttttiSfiSiiacS:/l3v^fe 
Ga AaMESFET <0 5!iQXfii^)»fK[aT66- 



-283- 



11, 31 — nSOaAs« 12, 3 4 — ffi 1 JB , 
I nJ»A^t>UlV/«XtiVI/R7C9»&^W^r* I n 

13, 35-2B2JS. V|»7tl»^^^t5 
G e . 14, 36-I3W, ftUj&&AJffft& 

1 Mi * CD i£ <fc 1* 0 , St it & m . 15, 3 8 *•■ n ♦ 
gjInGaAsfl, 20, 3 0 -i|itt»ttGa As, 

2 2 ••• G e EJ, 2 3 ■•• 4fc A 83 . 2 1, 3 2 ••• n + 

m g a a 3 m * 3 3-ia»iia, 3 7 • • v - x • k 
u>r>affi, 3 9 •» a» - k t& as . 



1© 



WPF1-16G556 (4) 




\7 





-284- 



(9 ftia ¥1-166556 (5) 

@& m m s ii )R3Sc»ia»#r!nBa5'jraiTa28o»j6 tfe^^itasjdtt 



-285- 



(54) SEMICONDUCTOR EL^^T 

(11) 1-16G555 (A) (43) 30.6.1989 (19) JP 

(21) Appl. No. 62-326095 (22) 22 12 1987 

(71) CANON INC (72) HARUNORI KAVVADA(6) 

(51) Int. Cl\ H01L29/28.H01L21/363.H01L29/86 



?U K' ^ Pr ° Ve erma ' stabilit y- durability and workability by alternately 
n ^' ng t a thln °^ ai V c P°ly»er film and a thin inorganic film on a substra e 
to construct a periodic lam.nated structure, and forming the laminated structure 

CONSTITU T i r ON A S U ^T,K° f thC , rePetiti ° n ° f 3 heterojunction. 

CONSTITUTION: A metal base electrode) 9, a monolayer lamination 10, metal 
™ w olayer lam.nat.on 12 and metal (upper electrode) 13 are laminated 
Z £ h 2 t0 Construct a P eri °dic laminated structure, thin organic poly 
l, f ™ S , hav ' n * «nsulat.on and thin inorganic films having conductivity or 
thT TamfnS I / T aXM ^ laminated have a heterojunction and 
the laminated structure has a superlattice structure of the repetition of the 

Seat re U s i s C ta°n n ,^ ,th th ' S Stn f Ure ' mechanical strength, solvent "resistance and 
,Ta 1 es f ance . improved, a preferable heterojunction is easily obtained 

struc ure "2°!?" ,"™ peated thereby to const ™t a " artificial periodfc 
matedals. su P^latt.ce structure having high degree of freedom of 



mi ^L Y «fi E ^ AS ° HM ^, E ^ CTRODE AND FORMATION THEREOF 
(11) 1-166556 (A) (43) 30.6.1989 (19) JP 

(21) Appl. No. 62-323981 (22) 23.12 1987 

(71) HITACHI LTD (72) MITSUHIRO MORIM) 

(51) Int. Cl\ H01L29/46,H01L21/28,H01L29/80 

PU ^f?n^ i T ° reduce . a s P ecific conta ct resistance by laminating an In layer 
or an In layer containing group IV or VI element, a Ge layer containing group 
V element a h.gh melting point metal or the like layer on an N-tvpl GaAs 
CONSTITTTTTOM 31 A^M 8 ^ V P redet ^mined temperature. ^ ^ 

CONSTITUTION: An N-type GaAs layer 11 is continuously covered with an In 
ayer or an alloy layer 12 of In or group IV or VI element and the In, a Ge 
layer 13 containing group V element, and a high melting point metal or its 

polmortheln ^^b, 14 ' ^ 3t 3 ^peratufeSeThJmdting 3 

point of the In and below the melting point of the Ge for a <;hr>rt tuI 

Z\ll IPT 6 ,T ith 1^ GaIs ° f the b° t^et" treatmlnt 

and the InGaAs alloy having smaller forbidden band width than that of the 

£c™^ Pr h C T^ ted Part ° f the ' ayer 13 is meIted in th e InGaAs layer to 
become a high doner impurity concentration N + type InGaAs layer 15 the 



(54) SEMICONDUCTOR DEVICE 

(11) 1-166557 (A) (43) 30.6.1989 (19) JP 

(21) Appl. No. 62-323989 (22) 23 12 1987 

(71) HITACHI LTD (72) TOSHIYUKI USAGAWA 

(51) Int. CI 4 . H01L29/72,H01L29/205,H01L29/80 

PUI fa P ve? E havS tZtZ * rUn " ing dme by formin * a semiconductor 

layer having a reverse conductiv.ty type to that of a semiconductor layer for 
supplying secondary carrier in such a manner that the semiconductor layer 
CONSTITUTmN C M arner S inter P° sed between both sides. ^ 
CONSTITUTION: P-N junct.ons between an N-type A/.Ga.-.As layer 13 a P-type 

£Jp^ ayCr H 12 . and , an A ' GaAs ' ayer 11 ' an N " l yP e A/,Ga,.X layer 16 are 
d | P ^'n an TK tW0 ' d,m f, nSi0nal electron gas 30 is formed o" an undoped GaAs 
thickn™ f U ^ a , C ° 1IeCt ? r depIetion ,ayer is determined by the sum of the 
L'" " f f °J th fJ a y. ers H " and the P-type GaAs (or A/GaAs) depletion 

nesf hv .nh d,ng th fK ein ' thC COl ' eCt0r depletion can be educed in thick 

ness by enhancing the concentration NA of the P-type GaAs (or the A /GaAs) 

of 6 S tZtncy* C °" eCt ° r """"^ ttae ' thereby the ™ to ^ l££^ ' 



